High-level synthesis and fate of acetylcholine in baculovirus-infected cells: characterization and purification of recombinant rat choline acetyltransferase.
Rat choline acetyltransferase (ChAT) has been expressed at a high level in Spodoptera frugiperda Sf9 cells using a baculovirus expression system. A cDNA containing the coding sequence for ChAT was inserted into the transfer vector pAcYM1 to yield the recombinant vector pAcYM1/ChAT. Sf9 cells were then coinfected with pAcYM1/ChAT and the wild-type Autographa californica virus. One recombinant virus particle, containing the cDNA for ChAT, was selected that expressed a protein of 68.5 kDa. Forty hours after infection of cells with the recombinant virus, the specific activity of ChAT in the cytosol was 190 nmol of acetylcholine/min/mg of protein, accounting for approximately 24% of the cell cytosolic proteins as being ChAT. The apparent Km values of the enzyme for choline and acetyl-CoA were 299 and 221 microM, respectively, whereas the respective Vmax values were 10.6 and 11.4 mumol of acetylcholine/min/mg of protein. In addition, analysis of the protein revealed that ChAT is phosphorylated in Sf9 cells. About 0.5 mg of ChAT was obtained from a one-step purification procedure starting with 10(8) infected Sf9 cells. Addition of choline to the incubation medium led to accumulation of high amounts of acetylcholine in the cytosol of the infected cells. The neurotransmitter was not released by Sf9 cells in response to membrane depolarization or on ionophore-mediated calcium entry. Some acetylcholine, which most likely originated from cell death inherent to viral infection, accumulated in the culture medium. The infected insect cells, which synthesize and store neurotransmitter, provide a new and convenient model for analyzing synaptic transmission at the molecular level.